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INTRODUCTION
Forest national inventory in Serbia registered 9 coniferous tree species, of which the most common is Norway spruce, with 5.2% participation in the volume and 6.7% in volume increment (BANKOVIĆ et al., 2009) . From the economical and environmental point of view it is one of the most important tree species in Serbia, as well as in many countries in Europe (SKOPPA, 2003) .
Previous studies indicate a high degree of variability of morphological characteristics of this species, such as habitus, branching, needles, color and size of cone, form of cone flakes, seeds, sprouts hairiness, bark color and structure. In first study of spruce morphological variability in 1777, BECKMANN noticed individuals with red (var. erytrocarpa) and green (var. chlorocarpa) cones. Based on the branching there are several types: pectinate (branches of the second and third rows are thin, poorly branched and more vertically downwards), brush type (branches of the second and third rows are thick, short and focused on all sides) and horizontal (branches are rough and horizontally are separated from the main branch). Based on the form of cone flakes more varieties and forms of spruce are found, they can be classified into two groups: one with flakes round or blunt (ssp. alpestris Brüg., var. abies Golub., var. altaica Tepl., var. artica Lindg., var. europaea Tepl., var. obtusata Pacz., var. urelensis Tepl., f. europaea Mez., f. ovata Prieh., f. rotundata Prieh., tip arrotondato Susmel) and second one with flakes more or less elongated, tapered and toothed (var. acuminata Beck., var. apiculata Beck., var. germanica Lind., var. ligulata Pacz., f. acuminata Maz.). By the cone color FUKAREK (1965) distinguished four extra different forms (lutea, viridis, rosea, violacea) . Bark color varies from red to gray, while based on bark structure there are two different types of spruce -one type has a smooth gray bark, while another has coarser gray-reddish colored bark. Picea abies has over 100 varieties and forms, which are used in horticulture (http://hrast.sumfak.hr/~botanika/projekt00237/Piceaabies-var.htm).
The use of molecular markers eliminates numerous misunderstandings on existing variability, which are consequences of environmental impacts, especially in the analysis of quantitative traits, the expression of which is much more impacted by interaction between the genetic base and variable environmental conditions (ŠIJAČIĆ-NIKOLIĆ et al., 2009; ISAJEV et al., 2009b) . Recent spruce population genetic research based on molecular level are showing a great genetic diversity within and between populations constant process of genetic differentiation and adaptation as well as high influence of environmental and anthropogenic factors on the population structure (BOŽIČ et al., 2002 (BOŽIČ et al., , 2003 BALLIAN et al., 2007a BALLIAN et al., , 2007b .
The existence of intraspecific variability is of great importance for the process of adaptation and is considered as one of the main factors for populations and species survival. The occurrence different and rare individual constitutes an exceptional potential for the conservation and enhancement of genetic and adaptive variability (ŠIJAČIĆ-NIKOLIĆ et al., 2009) . The study of intraspecific variability and assessment of genetic differentiation of populations and individuals within them is a good starting point for breeding measures, its conservation and directed utilization (MAKSIMOVIĆ et al., 2014) . Prescribing appropriate conservation measures will neutralize losses and preserve the specific gene pool (ČORTAN et al., 2015) of this species. Applying molecular methods on the genome and gene level in this research will clarify the processes of classical genetics of forest plant species and thus help the conservation of valuable taxa (GALOVIĆ et al., 2014) at the time of global climate change.
MATERIALS AND METHODS
Golija is the highest mountain in the southwestern Serbia, which extends over 32 km in length. The highest peak named Jankov kamen is 1833 m high. By its beauty and landscape diversity, as well as by conservation of original natural and cultural values, Golija is one of the most attractive mountains in Serbia. Because of this in 2001 it was placed under state protection as a Nature Park "Golija". It covers an area of 75183 ha, while forest cover 53% of this area (39528 ha). Together with mountain Tara, Golija represents a refugium of the Tertiary flora in Serbia and it is a significant center of genetic, species and ecosystem diversity in the Balkans, as well as in whole Europe. (http://www.srbijasume.rs/golija.html).
Norway spruce at the area of Golija Mountain occurs in nature as a part of mixed deciduous-coniferous stands dominated by Abies alba, Picea abies and Fagus moesiaca (GAJIĆ, 1989) . At this area two individuals with specific habitus, characterized by narrow pyramidal type of crown, were noticed (Figure 1 ). a b First individual with narrow pyramidal crown (genotype 1) is located at 1350 m altitude, while second one with same crown is at 1750 m altitude (genotype 4). In the immediate vicinity of first one two individuals with normal pyramidal crown were sampled (genotype 1 and 2), while near fourth one samples were taken from one individual with normal pyramidal crown (genotype 5). In order to determine the genetic similarities or differences between specific genotypes with narrow pyramidal habitus and the rest of the population, which is characterized by a pyramidal crown, in this paper codominant microsatellite molecular system is used. It was proved to be a reliable and efficient system in the genetic characterization of forest tree species as well as in genetic characterization of spruce (GALOVIĆ et al., 2010 (GALOVIĆ et al., , 2013 . Literature data suggest the existence of number of microsatellite marker types that are developed for the characterization of spruce, such as di and trinucleotide microsatellites (SCOTTI et al., 2002b) . In this research, the trinucleotide SSR markers proved to be a very good choice in genetic analyzes for easier determination of large conifers genome SCOTTI et al. (2002a) isolated trinucleotide microsatellites for Picea abies genome of which we selected 22 and used for the characterization of spruce genotypes studied in this paper. Out of 22 primer sets 16 microsatellite loci were successfully amplified and the sequence primer sets are shown in Table 2 .
Amplification temperature is theoretically specified at 58°C for all markers but has been tested in the range of 50-63°C. PCR amplification were performed in a total volume of 25 μl, 1 μl of 20ng of genomic DNA, 200μM dNTPs, 10 x PCR buffer, 2.5 mM MgCl2, 0.25μM of each primer respectively, and 0.4 units of Taq polymerase (Fermentas, www.fermentas.lt).
Extraction of genomic DNA from spruce
For genomic DNA extraction, 10-20 grams of dry needles tissue from spruce was used. The tissue was homogenized (1 minute, 30 hertz) using a homogenizer (Retsch MM400, www.Retsch.com). Genomic DNA was extracted by DNeasy Plant Mini Kit system (Qiagen, www.qiagen.com) as recommended by the manufacturer. The quality of isolated genomic DNA and estimation of yield is checked next spectrophotometry on a 1% agarose gel electrophoresis. Visualization of genomic DNA has been documented using the system for photographic documentation (SERVA Electrophoresis, Heidelberg GmbH, www.serva.de). The yield and purity were determined by spectrophotometric method on the instrument BioSpec Nano UV-VIS spectrophotometer (Shimadzu http://www.shimadzu.com).
Polymerase chain reaction (PCR)
Genomic DNA was quantified to 20 nanograms and fragments were amplified by PCR techniques using specific primers. Co-dominant system of microsatellites was the method of choice for molecular characterization of the spruce genome. The targeted fragments were amplified using the following PCR protocol: 1 cycle of initial denaturation (95°C for 10 min), 7 cycles of decreasing the amplification temperature [95°C for 30 s, (Ta + 7°C) 30 s ↓ 1.0° C, 72°C for 30 s], 28 amplification cycles (95°C for 45s, 45s Ta 72°C for 45 s), 1 final elongation cycle (72°C for 10 min.).
The amplified PCR products were separated on 2% agarose gel (SERVA Electrophoresis, Heidelberg GmbH, www.serva.de) in 0,5xTBE buffer and stained with ethidium bromide and documented under UV light using the DIAS system (SERVA Electrophoresis Heidelberg GmbH, www.serva.de).
Specific profiles of spruce gene loci were obtained by fragment analysis of amplicons using PAGE (polyacrylamide gel electrophoresis) according to the protocol of VOS et al. (1986) . After silver staining and fixing PAA gel is documented and analyzed results were statistically interpreted according to GALOVIĆ et al. 2010 .
RESULTS From a total of 22 primer sets tested, 16 (73%) resulted in a successful yield of amplified products. Out of 130 detected alleles in total, 8.125 polymorphic alleles per locus were found. The lowest polymorphism was detected in the loci EATC1D10, EATC1F03B and EATC2G09 while the highest level of polymorphism was determined in locus EATC2G08, The difference between individuals in each locus was evaluated by genetic distances of alleles showed in Table 4 . Based on the Dice's genetic distance matrix it is assumed that the distance is very high between each individual but the differences within them are relatively low. Allelic distance was the highest (1.000) between the genotype 2, one with the lowest allelic polymorphism, and genotype 5, the one with medium allelic polymorphism sharing the same pyramidal habitus. The genotypes on 1350m and 1700m altitude (genotype 1 and genotype 4) showed similar polymorphism and narrow pyramidal habitus. Individuals located on 1700m and 1350m altitude (genotypes 3 and 5) with pyramidal habitus showed similarity in polymorphic loci, Table 5 .
The highest polymorphism was observed in the first genotype while the lowest rate of polymorphism was observed in the second genotype, which significantly differs from all others in possessing the rare alleles on three gene loci. The third and fifth genotype shared the most alleles in the mutual gene loci while the fourth genotype is closer to first one considering the level of polymorphism. It may be noted that all genotypes, except for the second, differ slightly in their genetic structure and show a high level of polymorphism. Based on the dendrogram of cluster analysis it can be concluded that the analyzed genotypes, based on genetic similarities, were grouped into three groups e.g. clusters. The first group consists of genotype 1, which is characterized by a narrow pyramidal crown and genotype 3, which is characterized by a pyramidal type of crown, with both genotypes grow at an altitude of 1350m in the immediate vicinity of each other. The second group consists of genotype 4 with a narrow pyramidal crown and genotype 5 that has a pyramidal crown, both with an altitude of 1700 m. The most genetically distant turn out to be genotype 2, which is characterized by a pyramidal type of crown, lowest level of polymorphism and grows on 1350 m altitude.
DISCUSSION
The first complete genetic map based on spruce AFLP, SSR, ESTP, cpDNA and morphological markers using mega gametophyte approach have been published by ARCHER et al. (2004) . According to MURRAY (1998) all coniferous species are characterized by large genome size (10-30 x 10 9 bp / haploid genome). Although the organization of their genome is still largely unknown, it is assumed that the repetitive DNA sequences constitute its major part. Initial analyses by MORGANTE et al. (2002) have pointed to the expansion of the ancient genome in conifers and therefore very old origins of their repetitive DNA components. This can cause problems when trying to develop genetic markers that are based on a system of one locus, especially if it is a microsatellite. SCOTTI et al. (2002a, b) developed di and trinucleotide microsatellite markers through the analysis of positive clones taken from a library rich with microsatellites and thus successfully covered spruce genome. In this way they were able to overcome the technical problems that are created dinucleotide microsatellites for genotyping. Thus, the dinucleotide and trinucleotide microsatellites become markers of choice for population studies of the spruce genome.
The research conducted with spruce in Norway (BARNER and WILLAN, 1995) resulted in the vertical differentiation which is largely environmentally based. BALLIAN et al. (2007) indicate differentiation within the population, according to the local climate conditions prevailing in the narrow area. Some studies have confirmed (LANGERCRANTZ and RYMAN, 1990 ) that the common spruce is in a constant process of genetic differentiation and adaptation, in certain environmental conditions. Based on provenance trail of Norway spruce, Serbian provinances had higher adaptability to very different ecological condition on different altitudinal belts 600-900-1200 m, because spruce has a special climatogenic belt in comparison to other countries in the western part of Balkan Peninsula (ISAJEV et al., 2009a) . These studies indicate high adaptive capacity of the spruce genome in different conditions.
The results obtained in this study showing intraspecific variation suggest vertical differentiation of the spruce as found in earlier studies (MÜLLER-STARCK, 1989; KRAJMEROVA and LONGAUER, 2000; BALLIAN et al., 2007; MILOVANOVIĆ et al., 2007; ISAJEV et al., 2009a) . Research results here show that the phenotypic specificity which is reflected in different types of crown is not shown as the basis for the grouping of genotypes based on microsatellite molecular systems.
These results can be explained from several aspects. One of them is the basic postulates of classical genetics that the phenotype is not always the expression of the genetic constitution of the organism rather a consequence of the interaction of genotype and environmental factors in which it develops, where the dominant genes often mask the recessive in the heterozygous genome constitution.
To determine the exact genetic constitution of the genome of one individual is possible by using biochemical although more reliable by molecular methods. Scientific practice (GALOVIĆ et al., 2015) and literature data show that microsatellites is one of the methods of molecular genetics, which with great accuracy determines the "identity card" of certain plant species because of its codominant and species specific nature. Recently developed microsatellites in the spruce genome (SCOTTI et al., 2002) have been successfully decoded specific gene loci on the basis of which was made detailed studies of complicated genetic basis of the conifers. Selection of trinucleotide microsatellite loci has provided our research proper methodological approach to determination of the genome of individuals observed.
Seen from the population genetics point of view, with large populations of several thousand individuals, frequencies of genes and genotypes remain unchanged from one generation to the next unless they are not exposed to the selection, mutation or migration. These forces are constant and systematic whether acting in the direction of fixation of the genes or in the direction of equilibrium, therefore the direction of their activity in large populations can be predicted. This is not the case with small populations that usually covers small number of individuals, and which contains only a part of the genetic variability of the initial or original population. Because of the mentioned above, small population represents only a sample of a large population and is characterized by a series of deviations and specificity in relation to the principles that govern a large population. Changes in gene frequency in small population are the opposite, leads to changes from one generation to another, when population becomes unstable. That is the way of developing dispersed processes that lead to divergences of populations to subpopulations, groups or lines and finally to reduction in genetic variability and increasing homozygosity. In those populations fertilization between similar individuals within subpopulations or groups is increasing i.e. inbreeding, leading to the reduction of genetic variability within groups as well as to the fixation of some and the elimination of other genes implicating incensement of homozygosity. This creates random processes that inevitably lead to differences among groups or lines, thereby causing loss of alleles in small populations. This process is called "random genetic drift" and is considered as promoter of evolutionary processes (ERIKSSON et al., 2006) . Creating different local populations from cross-pollinated plants is an example of acting the dispersive processes in natural populations and therefore the local populations are of considerable interest for further work on plant breeding. In small populations, selection pressure is high and favoring homozygous either recessive or dominant. Disperse processes in a small population can act to some extent since the frequency of the gene cannot move over the limit from 0 to 1. The limits are points from which there is no return or gene frequency reaches 1 and is fixed or reaches 0 when the frequency is lost in the particular population. CONCLUSION The results obtained in this study indicate the processes that occur in small populations. Possible scenario in this case is that the individuals observed at higher altitudes than the usual, allocated from large populations where a migration and changes in the gene frequency and divergence happen from the parent population. With a lower selection pressure, genetic variation is minimal and the expression of phenotype retained characteristics of a dominant allele at locus in individuals with pyramidal crown which can be interpreted as the residue belonging to a large population. Individuals with a narrow pyramidal habit kept the native, the specific type of crown since the selection pressure was high and favors homozygous (recessive or dominant). It could be said that at a specific phenotype with narrow pyramidal crown gene is fixed while a pyramidal crown is the result of increasing genetic variability and environmental conditions at higher altitudes than usual. It should be pointed out that the fixed genes and rare alleles in the genome indicate the possibility of extinction of the species due to the low selection pressure and favoring the homozygotes. There is also exist an issue of the small number of individuals involved in the investigation thus concluded vertical differentiation of spruce in this paper should further check throughout the research that would include a larger number of populations and genotypes. Numerous genetic studies on the adaptability of forest tree species have been published, still little is known on the molecular basis of the adaptation process (FLADUNG and BUSCHBOM, 2009 ). As preservance of genetic variability is the main task of maintenance of the adaptive potential in species , specific phenotypes of the narrow pyramidal crown, recorded in the area of mount Golija, must be permanently marked and included in further processes of conservation and breeding, AKNOWLEDGEMENTS Authors thank to Ministry of Science and Technology of the Republic of Serbia for financing this research work throught III43002 Project. 
